Introduction
Genetics includes the study of genotypes, phenotypes and the mechanisms of genetic control between them. Genetic terms describe the processes, genes and traits with which genetic phenomena are described and examined. The genetic process terminologies are thoroughly discussed in the previous chapters. Therefore, in this chapter, we will only list the terms for genetic processes and concepts in Appendix I (a general genetic glossary), and concentrate the discussion on pig gene and trait terminologies (Appendix 10; a glossary for pig diseases and defects is also included (Appendix III).
A standardized genetic nomenclature is vital . for unambiguous concept description, efficient genetic data management and effective communications among not only scientists, but also those who are involved in the pig production and genetic improvement industries. This issue becomes even more evident in the post-genomics era, owing to the rapid accumulation of large quantities of genetic and phenotypic data, and the use of computer software to manage such data. This imposes a challenge for the precise definition and interpretation of gene and trait terms.
For example, Myostatin (gene MSTN) is also known as Growth and Differentiation Factor 8 (gene GDF8) (one can also find inappropriate abbreviations such as GDF-8 in the literature) and is referred to as the 'muscle hypertrophy" locus in cattle. While all these names are interchangeably used in the literature, it gets more complicated when one considers paralogous gene duplications across species, which led Rodgers et a/. (2007) to propose MSTN-1 and MSTN-2 as names. Unfortunately, this naming scheme does not follow Human Gene Nomenclature Committee (HGNC) guidelines, which would indicate that they should be named MSTNl and MSTN2.
In terms of traits, an example that would benefit from consistent nomenclature is the longissimus dorsi muscle area, which is also referred to as the loin eye area (LEA), loin muscle area (LMA), meat area (MLD), ribeye area (REA), etc. Each of these is known by different individuals as the default name for the trait. Complexity is further increased by variation in anatomical locations, physiological stages and methods used to measure a given trait. This may seem manageable at first, but once one starts to compare data across different labs, publications or species, it quickly becomes very confusing.
While we may not want to dictate to the community how genetic terms are defined, there are good reasons why all researchers need to adopt standardized genetic nomenclatures. The emergence of the use of ontologies in biological research has contributed a new way to effectively use, standardize and manage genetics terms. The Gene Ontology (GO) consortium has provided a good example (The Gene Ontology Consortium, 2000) . When genomics information must be transferred across species to perpetuate genetic discoveries, the role of a standardized genetic nomenclature becomes even more important.
The goal of this chapter is to help establish guidelines for nomenclature, with the hope that it will facilitate the comparison of results between experiments and, most importantly, prevent confusion.
Locus and Gene Names and Symbols

Locus name and symbol
These guidelines for gene nomenclature are adapted and abbreviated from the HGNC Guidelines (http:/ /www.genenames.org/guidelines.
html).
A 'gene' is a functional hereditary unit that occupies a fixed location on a chromosome, has a specific influence on phenotype, and is capable of mutation to various allelic forms. In the absence of demonstrated function a gene may be characterized by sequence, transcription or homology. A 'locus', which is not synonymous with a gene, refers to a position in the genome that can be identified by a marker. A 'chromosome region' is defined as a genomic region that has been associated with a particular syndrome or phenotype.
Gene names and symbols will follow the human gene when 1:1 orthology is known. Gene names should be short and specific and convey the character or function of the gene. Gene names will be written using American spelling and contain only Latin letters or a combination of Latin letters and Arabic numerals. The first letter of a gene symbol should be the same as for the gene name. The symbol will consist of uppercase Latin letters and possibly Arabic numerals. Gene symbols must be unique.
The locus name should be in capitalized Latin letters or a combination of Latin letters and Arabic numerals. If the locus name is two or more words, each word after the first word should be in capital Latin characters. The locus symbol should consist of as few Latin letters as possible or a combination of Latin letters and Arabic numerals. The characters of a symbol should always be capital Latin characters, and should begin with the initial letter of the name of the locus. If the locus name is two or more words, then the initial letters should be used in the locus symbol. The locus name and symbol should be printed in italics wherever possible; otherwise they should be underlined.
When assigning gene nomenclature, the gene name and symbol should be assigned based on existing HGNC nomenclature where possible (e.g. 1:1 for swine:human orthologues). Ensembl (a joint project between EMBL-EBI (European Molecular Biology LaboratoryEuropean Bioinformatics Institute) and the Wellcome Trust Sanger Institute to develop a software system that produces and maintains automatic annotation on selected eukaryotic genomes) has used the new EPO (Enredo, Pecan, Ortheus) pipeline (Paten et a/., 2008) for whole genome alignment of the swine genome. Initial efforts to provide information about genes predicted during the swine genome sequencing effort assigned standardized nomenclature based on human gene nomenclature for 2798 swine genes (http:/ /www.ensembl.org/ Sus_scrofa/lnfo/StatsTable).
There are two categories of novel swine genes: (i) novel genes predicted by bioinformatic gene prediction programs; and (ii) novel swine genes that were studied before the completion of the swine genome. In cases where no strict 1:1 human orthologue exists that has been assigned nomenclature, the LOC# or Ensembl ID should be used as a temporary gene symbol.
In order to assign a name to a novel gene, it will need to be manually curated and assigned a unique name, following HGNC guidelines.
Allele name and symbol
These guidelines for allele nomenclature are adapted from Young (1998) and mouse genome nomenclature guidelines (http://www. informatics.jax.org/mgihome/nomen/gene. shtml), in accordance with HGNC guidelines.
The allele names should be as brief as possible, yet still convey the variation associated with the allele. Alleles do not have to be named, but should be given symbols. If a new allele is similar to one that is already named, it should be named according to the breed, geographical location or population of origin. If new alleles are to be named for a recognized locus, they should conform to nomenclature established for that locus. The first letter of the allele name should be lower case. However, this does not apply when the allele is only a symbol.
An allele symbol should be as brief as possible and consist of Latin letters or a combination of Latin letters and Arabic numerals. Like a gene symbol, an allele symbol should be an abbreviation of the allele name, and should start with the same letter. The allele name and symbol may be identical for a locus detected by biochemical, serological or nucleotide methods. The wild-type allele can be denoted as a + (e.g. MSTN+). Neither + nor-symbols should be used in alleles detected by biochemical, serological or nucleotide methods. Null alleles should be designated by the number zero. The initial letter of the symbol of the top dominant allele should be capitalized. All alleles that;are codominant should have an initial capital letter. The initial letter of all other alleles should be lower case. A single nucleotide polymorphism (SNP) allele should be designated based on its dbSNP _id (http:/ /www.ncbi.nlm.nih.gov/ projects/SNP /), followed by a hyphen and the specific nucleotide (e.g. MSTN '" 1234567 1) . If the SNP occurs outside an identified gene, the SNP locus can be designated using the dbSNP _ id as the locus symbol, and the nucleotide allelic variants are then superscripted as alleles (e.g. rs123456T).
The allele symbol should always be written with the locus symbol. Specifically, the allele symbol is written as a superscript following the locus symbol. For example, an SNP allele can be designated based on its dbSNP _id, followed by a hyphen and the specific nucleotide, as in MSTN• 1234567 r. The allele symbol should be printed immediately adjacent to the locus symbol, with no gaps. The allele name and symbol should be printed in italics whenever possible, or otherwise be underlined.
Genotype terminology
The genotype of an individual should be shown by printing the relevant locus and allele symbols for the two homologous chromosomes concerned, separated by a slash, e.g. Pig traits are conventionally named based on their performance (e.g. average daily gain), physiological parameters (e.g. ovulation rate), anatomical locations/dissections (e.g. loin muscle area), physicochemical properties (e.g. muscle protein percentage, pH), livelihood soundness (e.g. immune capacity) and exterior appearance (e.g. coat color), etc. As such, there is a good chance that a trait will be named differently by different people, even within a species community. Furthermore, traits have been studied across many species, which adds additional complexity to their naming. The study of the traits may also involve the study of underlying genes and markers, environments and management protocols that contribute to the manifestation of a trait. Therefore, it is obvious that factors that contribute to the naming of a trait are multidimensional. As the amount of trait information that is associated with a gene or chromosomal region is growing exponentially, we cannot overemphasize the need for a standard nomenclature to be used by researchers to communicate as consistently and unambiguously as possible, with the aid of bioinformatics tools.
Traits
Pig trait terms can be found ubiquitously throughout journal articles, farm reports and daily communications among scientists and pig industry personnel. A trait term can be created by anyone, and each person may have a slightly different definition for said term, so hundreds of thousands of terms can be found in the literature with various naming conventions used. Previously, there was no central repository where the uniqueness of a trait term could be maintained and checked, but two relatively recent database development efforts have now emerged: the Online Mendelian Inheritance in Animals (OMIA) database and the Animal Trait Ontology (ATO) database.
OMIA was initiated in 1978. To date, it contains 214 pig trait variations and/ or abnormalities from pig genetic research publications (OMIA, 2009) . ATO has a collection of over 500 pig traits, including measurement method variations (ATO, 2009), of which 390 traits are associated with at least one quantitative trait locus (QTL). Appendices II and III contain a list of pig traits and a list of pig diseases and defects, respectively, which were mainly abridged from ATO and OMIA. In both cases, efforts have been made to make each database entry unique in terms of the names and their representations. ATO has been expanded to include trait data from cattle, pig and chicken, but was originally developed as part of the PigQTLdb (Pig QTL database, http:/ I www. animalgenome. org/QTLdb/pig. html, later known as Animal QTLdb when QTL data from multiple animal species were included), and the number of pig traits collected is more complete than that of cattle or the chicken. The initial purpose of ATO was to help with organization and management of trait information through the use of a controlled vocabulary to facilitate comparison of QTL experiment results and standardized trait data annotation and retrieval (Hu et a/., 2005 (Hu et a/., , 2007 , but it was later introduced to the community (Hughes eta/., 2008) .
'Super-traits'
Compared with standard gene nomenclature, trait name standardization is far more complex, not only because the same trait can be named differently (e.g. 'loin eye area' versus 'ribeye area'), but also because many factors contribute to how a trait is defined under various circumstances. For example, Table 19 .1 gives a list of 16 'backfat' variations, each defined by their different measurement methods, measuring time and specific anatomical locations, which may contribute to trait comparison difficulties and, sometimes, confusion.
One attempt to simplify the comparisons is by introducing the concept of 'trait types' or 'super-traits' (Hu et a/., 2005) . Hu et a/. described trait type as a general physical or chemical property of, or the processes that lead to, or types of measurements that result in an observation (phenotype). The 'trait types' or 'super-traits' were initially used to serve as a general concept for a trait, regardless of possible variations in the trait names by measurement times, locations or methods. As the ATO project progressed, the factors in the methods of trait measurements, such as point in time or timespan, anatomical locations, instruments, etc., were classified as 'trait modifiers', because they do not constitute a component of a trait, but only affect the way a trait is described (authors' unpublished data). Therefore, the 'super-trait' may only be employed to categorize variations in how a trait is defined or named. For example, 'ribeye area', 'rib muscle area', 'longissimus dorsi muscle area', 'longissimus muscle area', 'loin eye area', 'loin muscle area', etc. can be unified as' longissimus dorsi muscle area (LMA) '; and 'backfat', 'backfat depth', 'backfat thickness', 'backfat above muscle dorsi', 'backfat 
Trait hierarchy and ontology
In order to compare QTLs across experiments, the PigQTLdb uses a trait hierarchy (Table 19 .2) to provide a framework for organizing the traits and easily locating them (Hu et a/., 2005) . This approach simplifies the procedures by which traits are defined, linked and compared. Subsequently, a computer program could be implemented to automatically process the database searches so that, when a user queries for a trait by keywords, the database can gather and retrieve related trait names and their associated QTLs, put them together and present them to the user in real time.
However, people of different disciplines may see the need for a different trait hierarchy, which may better capture the subtleties required in their field. For example, for the body weight gained over a period of time (e.g. average daily gain, or ADG, a measure of body weight gain), a farmer considers it a production trait, a nutritionist may see it as an indicator for feed conversion efficiency and a veterinarian may find it a health status parameter. Similarly, blood cholesterol levels may be used to predict pork quality by pork producers, and may also be a parameter to predict coronary heart disease by those who use the pig as an animal model for human heart disease research. Therefore, a simple hierarchy may be helpful to solve problems in some cases, but may be inadequate in other cases. In addition, owing to the existence of multiple overlapping hierarchies for pig traits, the management of such data may be difficult. Thankfully, progress is being made to resolve these issues. Ontologies use controlled vocabularies to describe objects and the relationships between them in a formal manner. In an ontology, the Directed Acyclic Graph (DAG), a mathematical graphic modelling method, is used to solve data management problems with complex hierarchical structure. In the example shown in Fig. 19 .1, the trait 'marbling' is shown to belong to the 'meat quality', 'adipose trait' and 'muscular system physiology' hierarchies. Figure 19 .2 shows how these traits are linked by their respective hierarchy paths. Computer tools have been developed and are freely available to manage ontology data with DAG structures. The two most popular tools, which are likely to be useful to the pig genetics community, are AmiGO and OBO-Edit (Gene Ontology Tools, 2009) . AmiGO is an ontology browser adapted to the ATO database, which allows users to share and view trait data stored in ATO with any web browser on the Internet (ATO, 2009). OBO-Edit is a Java-based ontology data editor, which can be used by anyone to edit ontology term definitions and relationships.
ATO has been a successful project since its development from the QTLdb several years ago. Recently, the developers of ATO (Appendices II and III) reflects the efforts towards a well-defined and standardized trait nomenclature. Standardization of the trait nomenclature will undoubtedly help the pig genome community make meaningful trait comparisons, and also facilitate the transfer of genomics information from some frequently studied species. The challenge of using ontologies to standardize and manage trait nomenclature is not only a technical issue, but a community issue, in the sense that it has to be commonly recognized, mutually agreed upon and widely shared.
Trait nomenclature recommendations
Currently, pig traits are named in many different ways, ranging from the very abbreviated to other names that are verbally lengthy and selfdescriptive. We suggest a trait name be chosen to represent that which is measured on an individual animal. We have compiled and edited known pig traits into a list in Appendix II. We strongly recommend users to refer to the specialized online databases for the most up-to-date reference, as far as the use of trait terms is concerned. While it might not be realistic to enforce a naming guideline without a community consensus, we recommend the following steps to take or factors to consider when naming a trait:
1. Check against existing databases and literature, to make sure a trait term does not previously exist. Good places to start are online databases such as ATO, OMIA, AGRICOLA and PubMed. Checking journals in the field (e.g. Journal of Animal Science), and in closely related fields (e.g. Meat Science), is essential too. Sometimes, reviewing similar names also helps to improve ideas.
2. Try to be informative. Although more details can be given in the 'description' of the trait, the name itself should already carry most of the conceptual information of that trait. 3. Try to be brief. One or a few key nouns, or a short noun phrase, may be good candidates. Sentences should be avoided (i.e. no verb). Generally, the name should be short, but do not abbreviate so much as to lose necessary information. 4. The name should be neutral. It should represent a concept, not a type or a part of the concept. 5. Avoid adjectives, adverbs and excessive symbols in the name. 6. If similar trait terms exist in another species, consider adapting them for use in pigs. This will help with future cross-species data comparisons and in bringing comparative information from other species. 7. Consider a good abbreviation for the name. Making it phonically easy to pronounce and easy to remember will make it more likely to be well used. 8. The name should be in English, using the American spelling. The abbreviations should be in capital Latin letters. If an original trait term used in a study is not English, its English equivalent is needed for publications. 9. Lastly, check for possible name conflicts to avoid confusion. In addition, a description of comments for a phenotype record may be necessary for the data users to correctly understand and use the data. For example, when blood samples are taken, the number of hours the pig is fasted might be an important cofactor for the blood cholesterol concentration measured. When a phenotype is a reflection of certain genotypes, the phenotype symbol should be in the same characters as the genotype and allele symbols. The difference is that the characters should not be underlined or in italics, and they should be written with a space between locus characters and allele characters, instead of an asterisk. Square brackets, [ ], may also be used.
In classical genetics, phenotypes are often used to denote Mendelian genotypes. This is done using an abbreviation of the trait, followed by a superscripted plus ( +) or minus (-)sign to represent 'presence' or 'absence' of certain trait features. For example, halothanenegative is denoted as 'Hal-' and halothanepositive as 'Hal+'. A phenotype denotation can also be used to represent genetic haplotypes, such that 'K88ab+, ac+, ad-' are written together as an entire denotation. Likewise, numbers or letters may be used to denote alleles when polymorphisms are observed, for example, ApoB11 2 , ApoB 2 1 3 , etc. (note the difference from recording genotypes, where italics or asterisks are required).
Future Prospects
The Gene Ontology and Mammalian Phenotype Ontology are already playing a role in robust annotation of mammalian genes and phenotypes in the context of mutations, quantitative traitloci, etc. (Smith eta/., 2005) . Undoubtedly, a standardized pig genetic nomenclature will more effectively facilitate efficient pig genome annotation and transfer of knowledge from information-rich species such as humans and the mouse, and make it possible for new bioinformatics tools to easily streamline data management and genetic analysis.
Several genome databases, such as ArkDB (http:/ /www.thearkdb.org/), Animal QTLdb (http:/ /www.animalgenome.org/QTLdb), Ensembl (http:/ /www.ensembl.org/) and NCBI GeneDB (http:/ /www.ncbi.nlm.nih.gov/gene), have played a role in the usage of commonly accepted gene/trait notations. Undoubtedly, existing and new genome databases and tools will further develop and evolve. As such, a standardized genetic nomenclature in pigs will definitely become crucial for information sharing and comparisons between different research groups, across experiments and even across species.
Covariance -The degree to which two measurements vary together. A positive covariance is when two measurements tend to increase together. A negative covariance is when one measurement increases and the other measurement tends to decrease. Crossbreeding -Matings between animals of different breeds or lines. Crossover-The process during meiosis when chromosomal segments from different members of a homologous pair of chromosomes break, and part of one will join a part of the other, so that two gametes form possessing new combinations of genes. The frequency of crossover between two loci is proportional to the physical distance between them. Crossover unit -Each unit is equal to a 1% frequency of crossover gametes. Cytoplasm -The protoplasm outside a cell nucleus. Descendant-An individual descended from other individuals. Diallel cross-When both males and females from each breed (or line) in a set of breeds (or lines) are mated to males and females of each breed (or line) in the set including their own breed (or line). DNA -Deoxyribonucleic acid, the chemical material that carries information to code for a gene. Dominant-Applied to one member of an allelic pair of genes, which has the ability to express itself wholly or largely at the exclusion of the expression of the other allele. Dominance genetic effects -The effect that an allele has on animal performance, which depends upon the genotype at the locus. For example, the 'a' allele may have a different effect on animal performance in 'aa' animals than in 'Aa' animals. See additive genetic effects. Economic trait loci -Loci that have effects on traits of economic importance. Economic value-A measure of the contribution an individual trait makes to the overall economic value of an animal. Environment-The aggregate of all the external conditions and influences affecting the life and development of the organism. Environmental correlation -When two traits tend to change in association with each other as a result of environmental effects. Environmental variance-Variation in phenotype that results from variation in environmental effects. Epistasis -When the gene at one locus affects the expression of the gene at another locus. Estimated breeding value-A prediction of a breeding value. See breeding value. F, -Animals resulting from crossing parents from different lines or breeds. F 2 -Animals resulting from matings among F, parents. F3 -Animals resulting from matings among F2 parents. Family size -The mean number of offspring per parent that successfully reproduce. Full sibs -Individuals having the same male and female parents. Gamete-A sperm or egg cell containing the haploid (1 n) number of chromosomes. Gene-A functional hereditary unit that occupies a fixed location on a chromosome, has a specific influence on phenotype and is capable of mutation to various allelic forms. Generation interval -The average age of the parents when the progeny that will replace them are born. Genetic correlation -When two traits tend to change in the same or opposite directions as a result of genetic effects. Genetic distances -A measure of gene differences between populations (hence genetic relationships among them) described by some numerical quantity; the gene differences are usually referred to as measured by a function of gene frequencies. Genetic drift -Changes in gene frequency in small breeding populations due to chance fluctuations. Genetic gain-The amount of increase in performance that is achieved through genetic selection after one generation of selection. Genetic maps -See linkage map. Genetic marker -A gene or DNA sequence having a known location on a chromosome and associated with a particular gene or trait; a gene phenotypically associated with a particular, easily identified trait and used to identify an individual or cell carrying that gene. Genetic variance -Variation in phenotype that results from variations in genetic composition among individuals. Genome -The complete set of genes and non-coding sequences present in each cell of an organism, or the genes in a complete haploid set of chromosomes of a particular organism. Genotype -The genetic constitution of one or a few gene(s) or locus (loc1), or total genetic make-up (genes) of an individual organism.
Genotype-environment interaction -When the difference in performance between two genotypes differs, depending upon the environment in which performance is measured. This may be a change in the magnitude of the difference or a change in rank of the genotypes. Germplasm -The germinal material or physical basis of heredity; the sum total of the genes. Grade-up -The process of repeated backcrossing to one parental line to produce a population that is nearly purebred. Half sibs -Individuals that share only one common parent. Haplotype -A set of alleles at a closely linked group of loci, so closely linked that the allelic set behaves almost as one allele in terms of inheritance. Hardy-Weinberg law -A population is in genotypic equilibrium if p and q are the frequencies of alleles A and a, respectively, and p2, 2pq and cf are the genotypic frequencies of AA, Aa and aa under the condition of random mating. Heritability-Degree to which a given trait is controlled by inheritance; proportion of total phenotypic variation that is attributable to genetic variation (in contrast to environment-caused variation). Heterosis-The degree to which the performance of a crossbred animal is better or worse than the average performance of the parents. Heterozygote, adj. heterozygous-An organism with unlike members of any given pair or series of alleles, which consequently produces unlike gametes. Homologous chromosomes -Chromosomes that occur in pairs and are similar in size and shape, one having come from the male and one from the female parent. Homozygote, adj. homozygous -An organism whose chromosomes carry identical members of a given pair of genes. The gametes are therefore all alike with respect to this locus. Inbreeding-Matings among related individuals, which result in progeny that have less heterozygosity and hence more homozygous gene pairs than the average of the population. Inbreeding coefficient -A measurement of the increase in homozygosity; each unit is equal to a 1% increase in homozygosity relative to the average homozygosity in the base population. Inbreeding depression -The decreased performance normally associated with accumulation of inbreeding. Many recessive genes result in undesired traits or decreased performance when they are expressed.lnbred animals have more recessive genes in the homozygous condition that are expressed and result in reduced performance or undesired traits. Independent culling-When animals are culled if they do not meet all of the minimum levels of performance for a set of traits. lntrogression -A breeding strategy for transferring specific favourable alleles from a donor population to a recipient population. This would, for example, be of great interest for genes responsible for disease resistance, which could be introgressed into a susceptible, but otherwise economically superior, breed. Karyotype -The appearance of the metaphase chromosomes of an individual or species, which shows the comparative size, shape and morphology of the different chromosomes. Lethal gene -A gene that results in the death of the animal. Liability-Both internal (e.g. genetic merit) and external (e.g. nutrition, disease, exposure) forces that influence the expression of a threshold character (e.g. disease, conception, abnormalities, etc.). Line-breeding -Mating of selected individuals from successive generations to produce animals with a high relationship to one or more selected ancestors. It is a mild form of inbreeding. Linkage -Association of genes physically located on the same chromosome. A group of linked genes is called a linkage group. Linkage map-A linear map of an experimental population that shows the position of its known genes and/ or genetic markers relative to each other in terms of recombination frequency. Locus, pl. loci -A fixed position on a chromosome occupied by a given gene or one of its alleles. Major gene -A gene that has an easily recognizable and measurable effect on a characteristic. Marker -Specific and identifiable sequences of the DNA molecule. These markers may or may not be functional genes. Marker-assisted selection (MAS) -Selection for specific alleles using genetic markers. Maternal heterosis -The advantage of the crossbred mother over the average of purebred mothers. Mating systems -The rules that describe how selected breeds and/or individuals will be paired at mating. Meiosis -The process by which the chromosome number of a reproductive cell becomes reduced to half the diploid (2n) or somatic number and results in the formation of eggs or sperm.
Migration -Movement of animals, and consequently genes, from one population to another. Mitochondria -Small bodies in the cytoplasm of most plant and animal cells that are responsible for energy production. Mitosis-Cell division process in which there is first a duplication of chromosomes, followed by migration of chromosomes to the ends of the spindle and a dividing of the cytoplasm, resulting in the formation of two cells with a diploid (2n) number of chromosomes. Molecular genetics-The branch of genetic studies that deals with hereditary transmission and variation on the molecular level. It deals with the expression of genes by studying the DNA sequences of chromosomes. Multiple alleles-Three or more alternative forms of a gene representing the same locus in a given pair of chromosomes. Mutation -A sudden change in the genotype of an organism. The term is most often used in reference to point mutations (changes in base sequence within a gene), but can refer to chromosomal changes. Natural selection-Natural processes favouring reproduction by individuals that are better adapted, and tending to eliminate those less adapted to their environment. Nucleus -Part of a cell containing chromosomes and surrounded by cytoplasm. Outcrossing-Mating of individuals that are less closely related than the average of the population. Overdominance -A form of dominance where the performance of the heterozygote exceeds that of the best homozygote. Partial dominance -A form of dominance where the performance of the heterozygote is intermediate between the two homozygotes, but more closely resembles the performance of the homozygous dominant type. Pedigree-Usually refers to a pedigree chart or what a pedigree chart represents in genetics. It is a document to record the ancestry of an individual. A pedigree can also be used to illustrate the family structure or breeding scheme. Penetrance -The proportion of the individuals with a particular gene combination that express the corresponding trait. Permanent environmental effects -Environmental effects that result in permanent effects on the phenotypic expression of a trait. For example, severe mastitis during lactation may have a permanent effect on milk production and litter weaning weight for an animal in subsequent litters. Phenotype -Actual exhibit of observable traits. Normally, it refers to characteristics of an individual such as size, shape, colour or performance. Phenotypic correlation -When two traits tend to change in the same or different direction as a net result of genetic and environmental effects. Phenotypic value -A performance record; a measure of an animal's performance for a trait. Phenotypic variation -Variation in phenotype that results from variation in genetic and environmental effects on the individuals. Pleiotropy -The property of a gene whereby it affects two or more characters, so that, if the gene is segregating, it causes simultaneous variation in the characters it affects. Polymorphism-Where DNA or genes have more than two forms or alleles in the population. Population-Entire group of organisms of a kind that interbreed. Population genetics -The branch of genetics that deals with frequencies of alleles in groups of individuals. Progeny-Offspring or individuals resulting from specific matings. Progeny test -A test used to help predict an individual's breeding values, involving multiple matings of that individual and evaluation of its offspring. Protein -Any of a group of complex nitrogenous organic compounds that contain amino acids as their basic structural units, occur in all living matter and are essential for the growth and repair of animal tissue. Qualitative trait"'-A trait that can generally be classified into a limited number of categories, and the animal can be said to 'possess' the quality or not. Examples include hair colour, skin colour and ear stature. Quantitative trait -A trait that is represented by an almost continuous distribution of measurements.
Examples include average daily gain, backfat thickness and height. Quantitative trait locus (QTL) -A locus that affects a quantitative trait. Random mating -A mating system in which animals are assigned as breeding pairs at random, without regard to genetic relationship or performance. Recessive-Applies to one member of an allelic pair that lacks the ability to manifest itself when the other, dominant member is present.
